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Are Uric Acid Levels Different from Healthy Subjects in Bipolar Affective
Disorder and Schizophrenia?: Relationship Between Clinical Improvement

and Episode Severity in Male Patients
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ABSTRACT

Introduction: Purinergic system dysfunction has been shown both in patients with
bipolar disorder (BD) and those with schizophrenia. The aim of this study was to
evaluate whether uric acid levels in male BD patients with manic episode and
schizophrenia patients with psychotic relapse differ from healthy male subjects.
Secondly to assess whether uric acid levels in both patient groups correlate
with episode severity and if a decrease in uric acid levels correlate with clinical
improvement.

Method: A total of 55 BD patients with manic episode and 59 schizophrenic patients
with psychotic relapse were evaluated at baseline and at weeks 1, 2, 3 using the
Young Mania Rating Scale (YMRS) and the Positive and Negative Syndrome Scale
(PANSS), and their plasma uric acid levels were measured. 60 age-matched healthy
males without history of any previous or current psychiatric diagnosis and treatment
constituted the control group. In order to determine plasma uric acid levels, blood
samples were centrifuged at 3000 x g for 15 minutes, stored at -80°C and measured
in milligrams per deciliter.

Results: Uric acid levels in both patient groups with manic episode and psychotic
relapse were found higher than in healthy controls (f=6.122, p=.027). The difference
between repeated measurements of uric acid levels in BD patient group was found
to be between baseline and first week measurements (after Bonferroni correction)
(p<.001). No correlation was found between YMRS and PANSS scores and uric acid
levels at 4 assessment times.

Conclusion: Uric acid levels in male BD and schizophrenia patients with manic
episode and psychotic relapse were similar with each other, and higher than in
healthy males. No correlation was found between uric acid levels and episode
severity in both groups. However, for patients with BD, a decrease in uric acid levels
between baseline and first week seems to be correlated with clinical improvement.
(Archives of Neuropsychiatry 2014; 51: 229-232)
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OZET

Girig: Piirinerjik sistem isleyigindeki bozulma hem iki uglu bozukluk (IUB), hem
sizofreni tanili olgularda gdsterilmistir. Bu ¢alismanin amaci iUB ve sizofreni tanili
erkek olgularda manik dénem ve psikotik alevienme sirasindaki tirik asit diizeylerinin,
saglikl erkeklerden farklilagip farkilasmadiginin arastirimasidir. ikinci olarak her
iki tani grubunda iirik asit diizeylerinin dénem siddeti ile, {irik asit diizeylerindeki
azalmanin klinik iyilesme ile iligki gosterip gstermediginin incelenmesidir.

Yontem: Bu amacla 55 UB, 59 sizofreni tanili olgu manik dénem ve psikotik alevienme
déneminin basinda, 1., 2. ve 3. haftada YMDO ve PANSS ile degerlendirilmis, plazma
tirik asit diizeyleri dl¢iilmiistiir. Kontrol grubu diger iki grupla yas ortalamasi benzer,
dnceki tani ve tedavi dykisii olmayan ve simdiki psikiyatrik yakinmasi bulunmayan
60 saglkl erkektir. Plazma irik asit diizeyleri 3000 devirli santrifiijde 15 dakika
cevrilerek, -80°C, mg/ dl cinsinden kaydedilmistir.

Bulgular: Hem iUB hem sizofreni tanili erkek olgularda manik dénem ve psikotik
alevlenme sirasindaki irik asit diizeyleri saglikli erkeklerden yiiksek bulundu (f=
6,122, p=,027). jUB tanil erkeklerde yinelenen dlgiimler arasindaki fark (Bonferroni
diizeltmesi ile) baslangig ile 1. hafta rik asit diizeyleri arasinda saptandi (p<,001).
Her dort dlciim icin YMDO ve PANNS puanlari ile iirik asit diizeyleri arasinda bir
korelasyon gosterilemedi.

Sonug: iUB ve sizofreni tanili erkek olgularda manik dénem ve psikotik alevienme
sirasindaki {irik asit diizeyleri birbiri ile benzer olup, saglikl erkeklerden yiiksektir.
Herikigrupta lirik asitdiizeyleriile ddnem siddeti arasinda bir bagint bulunmamustir.
Ancak iUB tanili olgularda iirik asit diizeylerinde baslangig ve birinci hafta
arasindaki azalma, klinik iyilesme ile iliskili goriinmektedir. (Ndropsikiyatri Arsivi
2014, 51: 229-232)
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Introduction utively included in the study. The subjects who had gout, chronic

Uric acid is the final product of purine metabolism and is pro-
duced by xanthine dehydrogenase. Increased levels of uric acid
indicate accelerated purinergic transformation and decreased ad-
enosinergic conduction (1). Adenosinergic receptors limit cellular
excitability by inhibiting neurotransmitter release in the central ner-
vous system (CNS).

The purinergic system is involved in the regulation of mood, mo-
tor activity, cognitive function, sleep, and behavior (2). Lesch—Nyhan
syndrome, which is characterized with dysfunction in the puriner-
gic system, can be exemplified as one of the states of disinhibition
where uric acid is produced in large amounts. Increased uric acid
levels in individuals who do not have any psychiatric diagnosis are
associated with high impulsivity and hyperthymic and irritable tem-
perament properties (3).

Increasing evidence indicates that dysfunction in the purinergic
system is involved both in bipolar disorder (BD) and in the pathophys-
iology and treatment of schizophrenia (4,5). However, uric acid levels
were found to be lower in both chronic schizophrenia patients and
newly diagnosed schizophrenia patients than healthy individuals, de-
spite increased uric acid levels shown in both chronic BD patients
and first episode mania patients (6,7,8,9,10,11). In our clinical practice,
increased uric acid levels found in patients with a diagnosis of schizo-
phrenia who presented with psychotic exacerbation are not compat-
ible with these findings.

The aim of this study was to investigate whether uric acid levels
at the time of the manic period and psychotic exacerbation in male
patients with a diagnosis of BD and schizophrenia were different from
healthy individuals. The secondary aim was to investigate whether
uric acid levels were related with episode severity and clinical im-
provement in both diagnosis groups.

Methods

Sample

With this objective, 55 subjects with psychotic findings
diagnosed with BD and manic episode according to the Diag-
nostic and Statistical Manual of Mental Disorders, 4™ edition
(DSM-1V) and 59 subjects with a diagnosis of schizophrenia
who were admitted to our ward from the emergency depart-
ment and whose relatives gave informed consent were consec-

inflammatory disease, or any other disease related with hyper-
uricemia were excluded. The control group was composed of 60
age-matched healthy men who had no previous history of any
diagnosis and treatment and who had no current psychiatric
complaints. The weekly scale and laboratory data used in rou-
tine patient follow-up were used in the study.

Scales

Structured Clinical Interview for DSM-IV Axis | Disorders
(SCID-I)

The Turkish validity and reliability study for the form prepared by
First et al. (12) to investigate Axis 1 psychiatric disorders by DSM-IV
was performed by Ozkiirkciigil et al. (13).

Young Mania Rating Scale (YMRS)

This scale was used to show the severity of manic symp-
toms before treatment and the state of well-being in the period
of well-being. This scale, which is filled in by the interviewer, was
developed by Young et al. (14), and its Turkish validity and reliability
study was performed by Karadag et al. (15).

Positive and Negative Syndrome Scale (PANSS)

This is a 7-score semi-structured interview scale developed by
Kay et al. including 30 items (16). Of the 30 psychiatric parameters, 7
belong to the positive symptoms subscale, 7 belong to the negative
symptoms subscale, and the remaining 16 belong to the general
psychopathology subscale. The Turkish validity and reliability study
of the scale was performed by Kostakoglu et al. (17). The internal
consistency for the Turkish version of PANSS ranged between .71
and .75, the intra-group correlation coefficient was calculated to
be .96, and the correlation coefficient of the positive and negative
subscales was calculated to be —.41.

Application

The diagnoses were made by the psychiatrists who worked
in the male psychiatry ward using SCID-I according to DMS-
IV. The patients with BD were evaluated using YMRS and the
patients with schizophrenia were evaluated using PANSS at the
time of admission to the ward (in the beginning of the manic
phase and psychotic exacerbation) and in the 1st, 2nd, and 3rd
weeks of treatment, and plasma uric acid levels were mea-
sured. Plasma uric acid levels (in mg/dL) were recorded after
centrifuging at 3000 rpm for 15 min at -80°C.

and schizophrenia and in healthy individuals

Table 1. Age, disease time, and uric acid levels in the beginning of treatment in patients with a diagnosis of bipolar disorder

BD Schizophrenia Control Analysis
(n=55) (n=59) (n=60)
f/t p
Age (mean+SD) 37.9+11.9 40.3+11.5 34.2+10.3 .880 .650%
Disease time (Years) (mean+SD) 12.5+6.3 14.1£8.7 .248 .805%*
Uric acid levels (mean+SD) 6.06+1.48 5.55+1.89 4.4+9 6.122 .027*

*0ne-way ANOVA, **Student’s t-test
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Statistical Analysis

The study data were evaluated using a computer software
called the Statistical Package for the Social Sciences (SPSS; ver.
15.0) Student's t-test and one-way analysis of variance (ANOVA)
were used to compare numerical data. To compare repetitive
measurements in the same subjects, repeated measures ANO-
VA was used, and the Bonferroni correction t-test was used if a
difference was found. Pearson’s correlation analysis was used
in correlation analysis. All tests were two ended, and a p value
of <.05 was considered significant for all tests. In the tests where
Bonferroni correction was applied (shown in Tables 2 and 3), a p
value of <.012 was considered statistically significant.

Results

Uric acid levels were found to be higher in both BD and
schizophrenia patients at the time of the manic period and psy-
chotic exacerbation than those in healthy men (f=6.122, p=.027),
(Table 1). No statistically significant difference was found in
terms of initial uric acid levels between the patients with a diag-
nosis of BD and schizophrenia (p=.108).

The difference between the uric acid levels measured at the
baseline and in the subsequent weeks was evaluated using re-
peated measures ANOVA. A statistically significant reduction
was found between the measurements in the subjects with a
diagnosis of BD (p=.015) (Table 2). As a result of the Bonfer-
roni correction t-test performed subsequently, it was observed
that the difference arose from the difference between the uric
acid levels measured at the baseline and after the first week
(p<.001). Although further reduction was observed in the uric
acid levels after the first week, this difference was not statis-
tically significant (p=.542). The reduction in the YMRS scores lost
significance in the measurement after the 3rd week (p=.578). No
statistically significant difference was found between the uric acid
levels measured at the baseline and in the subsequent weeks in
the patients with a diagnosis of schizophrenia. The reduction in the

PANSS scores was found to be significant in the measurement af-
ter the 1st week (p<.001) (Table 3).

No correlation was found between the YMRS and PANSS scores
for each of the four measurements. No correlation could be demon-
strated between the reduction in weekly YMRS scores and the re-
duction in the uric acid level observed in BD with treatment (p<.05).

Discussion

In our study, uric acid levels in the subjects with a diagnosis
of BD were found to be higher than individuals, which correlat-
ed with the literature (6,7). A significant difference was found
between the uric acid levels measured in the beginning of the
manic phase treatment and after the end of the first week in the
subjects with a diagnosis of BD. A similar difference was ob-
served between the YMRS scores obtained at the beginning, in
the first week, and in the second week. In patients in the manic
phase, a correlation was found between the reduction in the
uric acid levels measured at the baseline and after the end of
the first week and the reduction in YMRS scores. This under-
lines the possibility that uric acid is a manic phase-specific situ-
ational marker and its clinical significance. A similar correlation
was shown in the study of Marchado-Vieira et al. (6). On the
other hand, no correlation could be shown between uric acid
levels and YMRS scores in the subjects with a diagnosis of BD.
This finding may be because the increased uric acid levels in
the manic phase in patients with BD were not related with the episode
severity. Thus, uric acid levels were not found to be correlated with
episode severity in the study of Giacomo-Salvadore et al. (7), in which
first attack mania patients were examined to eliminate the confound-
ing factors, including the use of psychotropic drugs and chronicity.

Increased levels of uric acid means accelerated purinergic trans-
formation and decreased adenosinergic conduction (1). Adenosiner-
gic receptors limit cellular excitability by inhibiting the release of neu-
rotransmitters in the CNS. Uric acid particularly regulates A1 receptors
and is responsible of the antikindling action. This is thought to be the

Table 2. Weekly uric acid levels and YMRS scores during the course of treatment in patients with a diagnosis of bipolar disorder

Baseline 1*t week 2" week 3 week Analysis
(meanz=SD) (meanxSD) (meanxSD) (meanz=SD)
f P
Uric acid 6.06+1.48 5.41+1.44 5.28+1.33 5.17£1.15 4.429 .015%
YMRS 26.25:8.71 18.23+7.92 10.526.00 8.30:3.17 30.05 017*

*Repeated measures ANOVA

Table 3. Weekly uric acid levels and PANSS scores during the course of treatment in patients with a diagnosis of schizophrenia

Baseline 1t week 2" week 3 week Analysis
(meanzSD) (meanzSD) (meanzSD) (meanzSD)
f P
Uric acid 5.55+1.89 4.93+1.23 5.03+1.03 4.88+1.07 2.093 152%
YMRS 109.84+30.5 88.84+29.2 75.03+26.3 66.42+16.1 23.56 .026*

*Repeated measures ANOVA
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main relation between adenosinergic conduction and manic symp-
toms (18). Thus, lithium acts to decrease uric acid levels (19). On the
other hand, a similar action has been observed with carbamazepine,
whereas sodium valproate has been shown to increase uric acid
levels (20). In a randomized controlled study, Machado-Vieira et al. (6)
showed that the use of allopurinol, which is a xanthine dehydrogenase
inhibitor, in combination with lithium was considerably efficient in the
treatment of acute mania.

The literature related with dysfunction of the purinergic system in
schizophrenia has reported that uric acid levels are lower in patients
with chronic disease and with first manic episode than those in healthy
individuals (8,9,10,11). In the patients with a diagnosis of schizophrenia
who presented with a psychotic episode, uric acid levels were found to
be similar to the patients with a diagnosis of BD who were in the manic
phase and higher than those in healthy individuals in our study. In con-
trast to other studies, uric acid levels were examined in a population
which consisted only of the male gender in our study. Uric acid levels
are found to be higher in men than those in women (12). In addition, our
patients with a diagnosis of schizophrenia were in the acute psychotic
episode of the disease and had severe positive psychotic findings with
baseline PANSS scores above 100. In our study, uric acid levels, which
we found to be higher in contrast to the literature, may be specific for a
portion of the subjects with a diagnosis of schizophrenia by definition.

In our study, uric acid levels were not found to be different at the
baseline and in the subsequent weeks of treatment in the patients with
a diagnosis of schizophrenia. Although a reduction in uric acid levels
was observed between the baseline and the first week, the differ-
ence was not significant. On the other hand, a significant reduction
was found in PANSS scores between the baseline and the first week.
Thus, these findings suggest that uric acid levels are not correlated
with clinical improvement in patients with schizophrenia presenting
with a psychotic episode. In addition, no correlation could be shown
between the PANSS scores and uric acid levels in these patients. In
accordance with this finding of ours, Yao et al. (22) reported that uric
acid levels returned to normal in first episode schizophrenia patients
following the use of any antipsychotic drug for 4 weeks, but this did
not occur in patients with chronic disease (11). In another study, it was
shown that decreased uric acid levels were independent from the use
of medication in schizophrenia patients in patients who were using
haloperidol (9). This was explained by the fact that haloperidol had no
effect on antioxidant enzymes (8). However, the hypouricemic effect of
zuclopenthixol was shown by Bloch et al. in 1992 (23).

According to the findings obtained in our study and supported by
the literature, increased uric acid levels in the manic phase in male
patients with a diagnosis of BD appear to be independent from the
episode severity but related with clinical improvement. In male schizo-
phrenia patients with a chronic disease, uric acid levels, which were
shown to be increased during a psychotic episode, appear to be a find-
ing which is independent from the episode severity and improvement
not reaching clinical significance.
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